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shown in cut. On the left-hand side is a movable pointer, N, 
e& daily to show the nomnal to that date, in this case indicating 
8.28 inches; while on the right is a similar, adjustable, index, A, 
for the a d d  rainfall to date, set to indicate 7.25 inches, for 
example. Where permanent exhibits are installed, as now the 
case at some of the more important stations of the service, a t  
expositions, within boards of trade, street kiosks, etc.,-the 
same people may frequently pass or exanline the data daily. If 
not already somewhat familiar with meteorological apparatus 
they very quickly learn to read the instruments, charts, and 
maps, and with graphic scales of this character, a glance only is 
necessary to see how the actual and the normal compare from day 
to day, as shown by the relative positions of the sliding pointers. 

# 

Wo. 1.-Meteorological display device (Maring). 

Descriptive legends for conspicuous places such as the kiosks, 
should always be just as brief and concise as possible, so that 
even "he who runs" may read. To receive any attention from 
the 'average business man these legends should be in large type 
and in the fewest words; otherwise, he niay not stop to read 
them at all. Increasing interest, however, is sure to develop 
from daily observations, and those who become especially in- 
terested in the subject can always obtain all the details required 
at  the Weather Bureau offices. 

In these daya when advertising is an art, it is very desirable 

that the preparation and display of meteorological data be 
given every consideration, with a view to obtaining the best pos- 
sible artistic effects, and, a t  the same time, educate the public 
to a better understanding of Weather Bureau work. 

-- 
METEOROLOGICAL RE~ISTRATIONS IN SAMOA, 

moa-1906. III. SUNSHINE. 

A Campbell-Stokes sunshine recorder was used, adapted to 
tropical condit.ions hy mounting it on an adjustable board. 
During the first and last half-hours of the day the sheet-carrier 
shaded a part of the glass ball, thus shortening the registration 
by one hour on bright days. Furthermore the deepest part of 
the recording sheet was, by its concavity, able to collect some 
rain water which possibly prevented exact sunshine records 
once or twice about noon. Although the model used cannot 
be recommended for a tropical station, still the records ob- 
tained can be reduced so that they are free from the defects of 
the instrument. Owing to the principal fault one hour was xub- 
tracted from the length of clay in order to compute the true 
percentage of sunshine from the daily amount recorded. In 
the resulting percentage for days without clouds as known by 
eye observations 100 is given. 

Table 1 shows the monthly results for the years 1905 and 
1906. During January, 1905, the recorder did not work satis- 
factorily, therefore the average percentage of the other five wet 
months of 1905 has been adopted for this month, the value has 
been placed in ( ). 

TABLE l . - I tda t ion  at Apia, Samoa, 1905-1906. 

By OTTO TETENS, Ph.D. Dated. Bensberg, Germany, May 13.1909. 

ANNUAL PERIOD. 

Percentage of poeslble 
daily hours. 

--- - I--;-- 
I Huara. I Hours. 

January ................ I (lot)' 1M 
February .............. . I  1% . 147 
March ................... I46 I 167 ................... IrXi 151 . . . . . . . . . . . . . . . . . . . .  197 146 
June .................... 173 I 121 
July .................... 140 I 15.9 
August ................. 144 ! 144 
September .............. 1 176 all 
October ................ 130 I 194 

December ............. .! 167 . 153 

Annual total.. ........ , I  I9iY 1963 

November .............. I 170 . 158 

duerose. 
Dry month ............. I I i 7  ~ 162 
Wet month . . . . . . ._ . . . . . I  153 ! 165 

~ o a r e .  i Hours. Hniirs. 
(173); (5.611 12.7 

From these figures i t i s  seen that the last two months of the 
dry season, September and October, show the largest percent- 
age of sunshine, whereas the tlistrihution of the higher and 
lower values in the other months seems quite irregular. For 
example, considering the average values of the two years, 
August (a dry month) shows below 50 per cent of its possible, 
April (a wet month) above 50 per cent of possible sunshine. 
The months of May and June present the largest differences 
between the two years. This is in agreement with the char- 
acter of these two months as determined by the rain observa- 
tions. 

Mean ctoudiwss.-For several places the mean cloudiness of 
the month, d, has been computed from the monthly number of 
clear, s, and cloudy, c, days, using the forniula: 

d=a+h . -- 
n 

c = the number of days per month with 25 per cent or less 

s = the number of days per month with 75 per cent or more 

n= the number of days per month. 

c-s 

sunshine, 

sunshine, 
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The statistics of the clear and cloudy days are given in Table 
2, which presents, in addition, the number of days without any 
sunshine, or overcast days, 0. 

TABLE 2.-Nzimbm of dear, cloudy, and owreasl days, Apia,  Samoa, 1905-6. 
-_ .- ........ _- .... 

I 1905. 
Month. ! 

I E. 

_ 
........ 8 ...... 5 

S 

January. 

11 

February.. 
March 
April. .......... 
M a y . .  ........... 6 
June. ............ 4 
July.. ........... 
September.. ..... , 17 
August.. 

October.. ....... 
November.. ..... 
December... .... 10 2 

........... 

........ 

............ 91 

...... 7 

Awrops. i ... 
Year 

Dry month.. 
Wet month 

The mean cloudiness has been derived according to the usual 
scale of 0 to 10 from the percentage of sunshine, p, using the 
formula 

Thus, by the method of least squares, from the single monthly 
values of s, c, and d the following results for the coefficients a 
and b have been derived: 

a=5.07, b=3.70. 
It has been found that for Germany a=5.1 and b=5.0; tliere- 
fore, the fluctuations of c-8, corresponding to certa.in fluctua- 
tions of a, are much larger in Samoa than they are in Germany. 

The foot of Table 2 shows that in both years the average dry 
month embraced exactly as many clear clays, as the average 
wet month embraced doucly ones, and vice versa. Conse- 
quently in considering the annual amounts, the clear days 
appear as often as the cloudy ones, each being about 25 per 
cent of all days, i. e., exactly the percentage of degrees of sun- 
shine embraced by the two clases according to their definition. 
This very even distribution of the different grades of cloudiness 
seems to be a reniarlrable feature of the climate of 9 anioa. 

The annual number of days without any sunshine is about 
26, or 7 per cent of all days. During the wet season the per- 
centage is 10 and during the dry season only 4. 

p+10 d=100. 

DAILY PERIOD. 
In considering the average yalues for 1905-6 in the nia- 

jority of the months the inammum sunshine occurs during 
the morning hours from 9-12, except the months of January 
(1O"lp), February (sX-9"), and May (12-lP). The average 
maximum hour for the year as well as for the two seasons is 
from 10-11'; this can be seen from Table 3. 

TABLE 3.-Amage Woiirly perceniages of sunshine, Apia,  Samoa, 1905-6. 
. .  - -. . . . . . . .  .- . . . .  . I 

Seasonal. 

Dry. I Wet. 

! year. - 

i 
Hours ending 

- -- - -. . - 

7 a .m ................... 

10e.m .............. ................... 
11a.m .................. ................... 
12 m ..................... 
Sum, a. m ........................................... 

I p .m ....................... ............ 
2 p.m ........................ ............ 
3 p.m ............................................... I 

................... 

% 
lO(19) 
42 
57 
63 
63 
62 

286 
6 0 1  
bC 
49 
42 
33 

9(lS), 
246 , 

s"0 
11(20! 
48 
57 
60 
63 
5s 

288 
57 
51 
48 
3s 
89 
lil(l4) 

231 

.............................. Diaerence a. m.-p. m. .  1 5 0  

Regarding the figures for the hours ending 7 a. m. and 6 p. m., 
when compared with different months or seasons, or in com- 
parison with the other hours of the day, it must be remembered 
that even on cloudless days the sunshine can be recorded only 
during a part of these hours. The maximum possible sun- 
shine for these hours varies with the day's length from January 
(0.86 hour), June and July (0.12 hour), to December (0.90 hour). 
The average for the year is 0.50, for the dry months 0.29, and 
for the wet months 0.69 hour. When the mean cloudineas is 
to be computed from the hourly sunshine percentage, the 
figures for the two hours mentioned have to be divided by 
these fractions according to the different months of seasons. 
In Table 3 the figures thus obtained are added in curva. 
Thus during the wet season the sunshine of the early morning 
hours predominates a little over the dry season. Evidently 
during the wet months the higher altitude of the sun from 7 to 
8 a. m. helps the sun to overcome the absorption produced by 
the lower strata, while in the dry season the sunshine predomi- 
nates in the evening hours. 

The diurnal maximum of sunshine is in accordance with the 
diurnal minimum of rain, which in Samoa occurs from 12 to 1 
p. m. during the dry season, and during the wet season from 
10 to 11 a. m. (quantity and intensity of rain), or 11 to 12 a. m. 
(duration of rain). Generally, the time of the diurnal rain 
minimum is a little later than the sunshine maximum. The 
total amount of forenoon sunshine of every month is greater 
than that of the afternoon. The months of May and June ahow 
a slight difference, but February and December more than one 
hour. The difference for the two seasons as well as for the 
year is given at the foot of the table, the average for the year 
is 0.50 hour. ~- 
THE SEASONS AND THE MEAN DAILY MINIMUM AT 

MEXICO, MO. 
By GEORGE REEDER. Section Director. Dated Columbia, Mo., September 83,1808. 

It seems never to have been definitely determined upon what 
temperature the seasons depend, that is, a t  what temperature 
and corresponding date does spring open? When is the 0ood 
time of summer? the opening of autumn? the beginning of and 
the minimum cold of winter? Some writers ' say that spring 
begins when the temperature reaches 44" F., but this d m  not 
seem to correspond to any distinct epoch in biological phe- 
nomena. As a rule, Nature's signs are well advanced before 
we begin to take notice of them. "The sap has begun to 
run," insect life is stirring, the brown sod is showing green, and 
then we say that spring is here. But the processes of life had 
already renewed their activity before these signs appeared; a t  
just what time does that, (( mysterious touch of Nature " take 
place in the early spring? 

A study of the mean annual or normal temperature of a place 
gives no satisfactory answer to this query, but the mean daily 
temperatures and particularly the mean daily minima present 
very interesting features. The present paper presents graphi- 
cally in figs. 1 to 4, the results of the daily maximum and 
minimum teniperntures recorded a t  Mexico, Audrain County, 
Mo., during the thirty years 1878 to 1907. A similar study 
and compilation for the seventeen years of records at Colum- 
bia, Boone County, Mo., gave results that agree in all essential 
points, but the daily irregularities are of course less marked in 
the means from the longer record at  Mexico. The same figures 
present graphically the arithmetical sums of the rainfalls on 
each day for the whole thirty years. 

In  Misqouri the seasons are particularly well marked, and 
both Mexico and Columbia afford very satisfactory points for 

1 Hann defines I' winter days " as those d a y  on which the temperature 
does not rise above freezing even in the afternoon, and "summer daye" 
as those on which the afternoon temperature reaches or exceeds 25'C. 
(77" F.) (Hann-Ward: Climatolo y, p..25). According to this definition, 
Mexico Mo., h a  but few winter fays, if any.-C. A., j r .  

-- 


